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(57) [S*^] 

mm DNA*a»ie?>wfi (-cggnnattt 

A - ) 5r^Wr •SDN AtgSie^J, Si5?iJ?:^A (y/c^S: 
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X 

inmmi] i2^J-CGGNNATTTA-:£$W^ 

m^m2] NN*sGcr^>*gt^JSligtEox>^^ 
>t/--DNA^aie?ij. 

[S«*^3] iE^iJ-CCAATCAGCGT-^&^W 
T S X > y ^ > _ D N A JSaigJlJ. 

x >/^ D N A igfiK^tJ, 

fiS*«5] NN*SGC•C4,^.it^JH4ia*S©a:>^^ 
>-9— DNAtaaE?iJ, 

NAlS«ie3?>J*. Hl*fctta^jf<H. .^K®r'^*fe-r^> 
Jtl4T;^-;;U=t^;U^ . (Aspergillus oryzae) 

3n^T;^-:;t.=t^;U^ • y i^fi^CDa - i/;^3>i^'- 
^-ae^^<D ^ - 5 ;^ - 3? - , iE-cogp^BB^j;^ 

p^- if _fc j:yc>5, _ 5 :K - 5, -©ISKCWt- Sff 9 
[000 1 ] 
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w^Mfr^ix>.^>•9-_D^,AlMaK5.l cmmKL 

[0 00 2] 
3br>tc, 

[0003]-:^. *=Wa«. »«:?f{C§«cr)»^if > 

'/J/^ ^ ~ ' ^-^^-^H^^i^^-c 1 kc^/c 

»)50c^^ffit-siu*Dnr*iO. -fe^P^-fe-^sB 

mm^mm. ryy*Aj?.^o^ (fda) fc 

'S^OiSJif?^^, iie^^©rjf_a Si7-Pr-T_ 
t-ii^i^^tifsimtu s fc«>. .^.«»(cfca . r fc® © :7- 

[Bnotechnolopv, 5, 368(1987)3 . T 7.-<)\y:3^ )\^ yi, . 
*U-«f©a-TS^-fe'ilf^<D:7-D^-4f_ tBiotec 
hnoloqv. 6, 1419(1988)] , h^n^^Uv • y-.fe^'O 

■fe u t-^. > Y K ^ - 4^- 1 iie^cD ^-a ^ - if _ [ Bi„ec 
hnology, 7, 596(1989)] htl^. 



(3) 



c 0 0 0 5 ) (.*>o^c*56. ^.mmomii^^x^icm-r 

[M>1. Microbiol., 7, 847-857C1S93)] /Z; 

< x^^^<Dm&^§imms»mmx-M.i.^}ii $mccA 

ATiB?IJ©«^H^. [M31. cen. Cenet.. 235. 81(199 
2)] fcKf 6W5S^fi-*s$>(fe.n^{carJ5rc». utcffi 

[0 006J 

IftTS C i ic J: 5 4? >ys i'«^Jgj^;&^^f S C itc* 
■5» 

fO 00 7] 

-<bLr«g^7C»^Se^^ (niaD) «-fflt^rWffl4?> 



C0 00 8]r^Cfc:^.-*|%BJ«. (!) iaj,j_cGG 



-DNAijase?.J. (3) SE?.J-CCAATCAGC 
^aWT^x^yx^tf-DNAtgSffi^J. (4) 
( 1 ) */c« (3 ) taiS(DSe^iJ<&^;S-r-5x>.N>-H- 
-DNAfeaSB?r,j. (5) N N^^GCr^S ( 4 ) fg 
*^'^^^'^^-5^-DNAJt«iej,J. (6) 

"2ig(Dx>.o-9-DNA^Sffiy.J 

mmicmx fc c i ^i^aj i ^ -^.p ^ _ ^ _ 

•C*^ (6) IB«|©?Jca^p*_^_ 3,.'^^ 
• ^^ y -fe' (Asperqlllus oryzae) ^31^©^ - i^;l.3->^ 

---bAe^^©^a*_4,_.^^ ^^^^ 
^J^^t^Va^-^^mmx^^ (6) i6tE©^J?p 

~> '-"^^^^ (9) (6) iais©ei^7-p*- 

20 7^K#l^^:/^;^2K. (lo) -^-^-jte^A^ 

(9)ia«g©7-vX5K. (12) 5r-5^->5,_ 

SDNA?r7-p*-^ -*J JCO-^^ - s _ -5, -corsicm 
^5(9)fatS©^^;,,,^ ?6fC(14) (1 

=''-^^^--fe'ji{c-7^ (aqd^) ©7-a^-4?-or)#^;Sr?f-:> 



(4) 



!f$gg^9 - 9 96 8 



^ie»iBjfij*^67-o*-^?-^.i^ {i^mm^■■ 2) . a 
^-■^-mm (BB?'Js-^: 3) i^n^n^mik. t-d 

a - T 5 ^ — -fe'fflfi^ (amyB) [ B1osc1 . Biotech . Bio 
Chen., 56, 1849-1853(1992)] * -5 i^M=iT%'7 

— •fe'3i{E^=- (glaA) [Curr. Genet., 22, 85-91(199 10 
2)] <D-7"o*-:Ji-iJ:biJ-r^Ci«Cj:'3!f-:>fc, 

— - © If y i7 a — > y i S a -7= U — a > 7* p ^ — 

3 > :7"p -tc U/-}^- if <b L r CD A 

BM©/8-i^;i/e/pxaf--i2 (cus) ite^ (uidA) ^ 

ii^utcm^&=fimmb. ccDSi^iie^i. aqcw 20 

• 3I- >; ■b'0?S'gfjl7fcSSa&? (niaD) ji^^^cS. 
©yD*-5i-Stt»JSfflr^^;^s K (02) 
fc. c©:?"^:^ 5 K^fflc^r. t;^-^jL'^jI':^ ■ ^ U-fe" 
©IBKji7cffif^^^Ji*fe?:i^^<Z):&ffi [Aqric. Biol. Che 
ni., 51, 323-328(1987)] tC J; 0 L > f#P.n/c 

a<s-?-i^KtaiHje!j(ci=if-. -/>7^i^u- h^n. ^ 

{CjI^iAS n ^ i # (DiilM^W: i ^ A 3 tl .5 =1 f - 
»OSi»*§i:frfc. iE«IK::7"P*-i?-^tt*irM-C 30 

l*©i6-y;i'i'p-ai'-H2 (Gus) ?iltt*^^no;5tS [p 

roc. Natl. Sci. USA, 83 , 8447-8451(1986)] tCiSCT 
m^t^Ctt^j:K). acidA7'P*-4'-±<i5x>v>>-9- 

[0011] -r^C*?^. 04{C;^-rM:ll*^^. aqdA^'P 
•t- if -±©xhoi-EcoRv^^{ci >>'^ >lf-ieyj*J|¥SE 

T?j£©i2?'J^:1t^a<j(Ci«c^$-S/c<bt. aqdftrU-i>3 40 
> 7-n * - 3* - 6 *}<t 0^ 7 ©r£tt«Si:?«-r 5 C <t *^ 6 . 

1) 7!)Sx>/^>-!f-MgESaie?lJ■C*^<!:|3JSO/c. T 
^Cfc^. DNAi^»BB3nj#fi[B (5' -CGGGCAT 

TTA-3' ) fcj:f>'Jaase?ij^ec (5' -ccaa 

TCAGCGT-3' ) ?:^t?x>/>>1f-^grlg»gg 

(0012] S'hiC, x>y^>-!^-JeSB55»JB*^J:0•C 
=l:#tfDNAlS»ie?iJ#{iE (SI) ^^aqciA-^-a^-H 
-fc 1 ffl^Al/ . ^it 2 <1© D N A^Sie?iJ#f5 E 5rS 50 



tyaqcW7'P*-^-©ajS?gtt«, *5j3fgitJlPr5Ct 

[0 0 13] S/c. x>^N>-!f-gB^JB©5' ^ii^*^^ 
4*jJ:0f5ittSa4arav87'P^:-^f-, qlaA-:7'P*- 
-tCi??5E-rSSe?iJ- AA-CCg»iL/c|5?iJE (AA) * 

st^tt. fte©ff;i©igS{cg^ufci2?>JE (TO , ie 

?'JE (CG) ©C>Tn©i2?iJ?:«ALfcJS^tC^5. 
5f -Sttli 2 f$«±it*D-r S C i * jj^ I, ( 0 

5) o 

COO 1 4] «±©*S^J;i). x>>'>>-y--gEyiiB© 
5' *Jg*>64*sJ:DC5JaSB©lgSig?iJ«. -GC- 
tC!^^5*lSC i^c< . <t:©«StCS^5tl-r^sX>>''» 

?'J©JSe.^€:$tfie?iJA (5" -CGGNNATTTA 

-3' ) «, x>y^>■!^■-^atl?:^rsc^*^sgiE^n 

fc. «±©Sp< . l^«x>/N>-y-^Ktgsi^j*sti^ 
[00 15] $6tc. ±3^©Ap<ffi«3n;rc 
^r- 5? - (C^A-r S C .b {C J; i y p ^- i» -?Sft©^^ 

*ti^.-r-2.«>©-c*^. 

C 0 0 1 6 ] x>^^>-y■-Be3?rJ;S:iiA■rS:7•p^-^- 
i L.r«, /i%t^S{c*ji^rt8e6-r'S4>©-c*n(i!f$(c$ij 

RgSnJSl**^ A^WKIW. a-r5^--tf. yjbnT 
5^— fe', a- Hz. 7'Pf-T — 42\ y/>' — 
42Pfc::i--'>>f K-7--fe*. T-bhrSi^ 

- ^2'^©ttI?k^^'^a^i^^^^. 3-:^x:j^i'y-feu-h 
b'. yy-feJU7;U-rt K-3-*:^r7i-hf't 
KPy:^— if. T^W3-;l'f=^fc Kpy:>--i2f^©fl^3^ 

ci*i-c#2». J:«)S?iS{c«. T;3i-^.>i/^;ix>^ • 

©a - i'';U3->3^--b'iie^©7"P-t-i?— *5^tf 6n 

-?-©:7"p^-i?-©^^aie?ij». ffi^ij##2r^ 
snsAs. ^©gp^5'iB5iJ-c*or*>*t^Jllfc*5t-tS:7*P 

^ - 5? - i u r ©^ fig wr PI ») *^Bq (c ^ ^ . 
[0017] *x>>'^>t^-^K^gSiB?|J©>7•u*-^ 

$ns<>©-r»^cci. mxijmit. m^inxFoy 

- ^ -MWl^riaSnj: 2 @SR©$(J|!IS^ [ A ] , [ B ] -C 

mitr?>, tcfcu. [A] itw-m^^^^cmm=^m 

t-iS, m-fmt [A] ©^^?rDNAr^^>?->y=^^-:, 

*s*^*E>*ijfig^^-9--f [B] • lA] (om-cmnL 
OtfififS. fi©J:'^«ciyrti*iU/c»iK-^±aj©4p< 



C 0 0 1 8 ] 3 etc. 2f:SB^Off*II6^-7'v>^ 5 K(*. . 

[0 0 19] ;s?-s4i-5f-a. j^5<^l|{c*5t»rissg-r 

#-^3{C7j^3n.2,T;^-^JU+*Jl/y^ • :t U-b*<^a- d^;!/^ 

[ 0 0 2 0 ] Sf * LC»jSj?-7-*-i Lr». igSBiiic 
(niaD) , ;U h 5 7 i ^ 

-■ fe' (arqB) . b 'J y' h V 7 >->>ii —b' (trpC) . T 
■fe hT5 (amdS) ®jge-?^*sptf ^tl*, fc/c 

(niaD) r**, niaDst{K^?:jlfRv-j!7-iUT^(,» 

COnia(^^^«, Tl^iDlfbO-fM: [MoI. Gen. Gene 

t., 218 , 99-104(1989)] fCit HS^f^T iTi^'T^ 

s^©s^fei*©niaciteT-)i{ctai5ie<](c-r>7-y 

■ftjify^. -r>f-5'U- f-3ns{4SJcj;^^CDi5g 
«. -f>7^yu-h3nS3f-|g:tc^i5t$ti-5©*-C 
-^©i>/^>■9--gH?lJ<D»A^ilS©IIIM<!:, niaDitf^^- 
l«--<-5C<ttci:«3. Wffla?>>'>'d7«©S^iS<Di5'Aj:6 



(5) 4#gfW9 -9 9 6 8 

s 

i^'j^'t7A- d";yy:^A)ici'-e^eg?:Wr-2. [moi. c 

en. Genet.. 218 , 99-104(1989)] /c*. «-*©*tSB 

[ 0 0 2 1 ] *-7-7X 5 ^5 
tcLrtT-^ ciAs-ct^„ A)5ili'^^5?-, mtfpuci 
18©v;^9^^'P-Jl>y-^^^> f-iCniaOite^^r^tf^'^ 
JJ^S KpSTA14 [Mol. Gen. Genet.. 218, 99-104(198 
10 9)] A>e>ii^^c|IJPfi©^-C^S)HJU/cniaDiteT^ifA 

r. ±iBcD7-7X5 KJcjfA-rs. f#?)nfc7'^;^5 K 
{cStra?©::^iS-c^ll L/ci >-tf-iS?iJ*#A L-fc 7* 

*-«J|{K:B«SL.T»A-rs. C<D<t:^tcbr3Efeil:7--7 

n^-r^Wr^HStv/tT'^:^? KpNAC136, pNAC142*3p 

20 ©^f>^%-f FT^DNAKM-?:. :/a€r-df- 

<b ^ - 5 4-^ - ^ -cDPa^ccjf A-r s <b ^^mx- ^^umm 

«:i»At/r*5. 

[ 0 0 2 2 ] *?6HJC*, 3 6(C, ae«J<f:■r^Wffi5^>/^• 

- D N ACDPgf^ri K >±^<t^^±=J K >T?jSfciS 
a^cWPS^Slf-r h*S|5{4#Sfl«j^sa [Proc. Natl. 
30 Sci. USA. 82 . 488(1985)] *2>(,H3:, PCRjStCcfcO 

-en-eti»A l. . c n 6<D*iMS!m-y- -r h ^rMiStc^o 

DNA»f>T-^^iS7'^;^ 5 Kt«I^«pNAC136*Sli(i. p 
NAG142tC#A-r€.. Sit«. aW^>-'fi7K(DjteiF© 

CDn - FM^i 5 4? -MtDt^^tf D N A 8ff>T- 
l^«J&:^-fiaSS0T:7'D*-^-{ca^-r'5Ci 

-Cite-?-«:iX«^Wr^7f:t^M^^>^0©;^iS [Agric. 8 
40 lol. Chem., 51, 323-328(1987)] (C 0: O JI^SIkJ^T 

So i?;{c. atR-^-^^f-ecM-rssJRtSftfer-^wr-^s 

§^ff-c^«o, se^cDfc^«< w^^®3-tfs„ 

[0 02 3 ] 

50 jte^liSlf'PfflPsRtt. ^i@ig*fc««?¥*Si©cDSJ{p°a*ffl 



9 

[0 02 4 ] mmWi 1 a-^)\ya -t? j§(5^(D -7* 

F-l [#13^6-62868] ^WWcm^^fc^ 
[0 02 5 ] *-r. a-^;l/a>':$f'-'-fe'?:^ty5.0kb(DS 
cal»fit*pTGF-i;<>> 6 L , C (DKK-^CEcoRI 'J>tf- 

myf\^(^WALX^ti^tiiW^nfcy''y :^ ^ KpTCS-l<!: 

?»J€:^^f S^:a6^. 3 >^ n-><Df^fi£* + 

fflC^rtTo/Cc Mm^f^at. pTCS-l^-Sl^^v pTGS-2* 

<D7^U-i^3>:/'5X$ K3&:»6 l*ifiDNA«:ISS{U. 20 
iyy'^^i^it: [Proc. Natl. Acad. Sci . USA, 74, 5463 
-5467(1977)] <fc 0 gftS^- ^ X>1;^-370A (TV'^ 

^l//Co 9i^L//ciB?Ucfi<D*^3.2kb Hindlll-EcoRVggi^S 

Ct'^mm^tlX:hK} [^BfW6-62868] . ttc. ^Vi 
fiStC*5C:fS>f> hP>0=i>-t2>-9-;^ie5»J [ TThestru 
cture and organization of nuclear penes of filamen 
tous funqij IRL Press, Oxford, pp93-139a987) ] ItC 

[0 02 6 ] ;XtC. 5 • fflr)±??S^C|?^5E'r^»ScalgBi4J: 0 
es6tC. pTGF-l [#gg^6-62868] <Dl.5kb Pstl-Sal iKK- 

^y'^y:^^ KpUCiis^-Slit^. pUCii9(^)v;l/^^a— jn- 
>^SBfi<DPStI, Salia5{4JC»AL/Co *<D:/^X5 K 

^i^-r 720bp(D:7- n ^ - -«Illg(DiM»S35^iJ*9^^ L teo 

[ 0 0 2 7 ] ^ /c. a - -fe'ite-7-(D*^±n 
F> (TGA) J:0 3' T'm.<D^-^^-^'-^3M<DmM 

m^ikt. f'u->^3>>^*'7x^ Ktcj:f;i?ig$n/c5.o!< 

b Scal»TM-*CC+^^Cg3;&s#*nT*50. S25*J#-^3 

. 6 840bp<D -mmDmmmn^ 

[0 02 8 ] ll*fe«?42 jF^ j^lx > ^ ^ > if - {i^fflcp:^^ 
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Siie^g?WV:7h ( H3l V ^ h '>xTx>t;?r.T »; > 

■^---ifiie^ (amyB) (D:7'u*-^- [Biosci. Biotec 
h. Biochem., 56,184^1853(1992)] ftSC^t*. :y;UrJ 
T ^ '^--fe'iSeT- (qlaA) (DV'VL^—^— [Curr. Gene 
t., 22, 85-91(1992)] iiblSU/c t C 6. :7'P^-^ 
-SIJlS:^*^ LrCD;^-^ P t^'-ii aTTvBO>'"n-=€r-- i 
SOX qlaA(7):7*a^<-^-i 52%©;^'=£:Pt/-^mLfc: 

Cr. i)CtC:, aQdACD:7*P^-^-<g:20-50bp^{i(C^glI 
Urj:OI¥lffl3fe3f>^Pi^-*^im*b/ciC-5). HHCTi^ 
•r(5' -CGGGCTAAAT-3' ) (OW^\tmt> 
-^rPi^-CDgg^fJ (5' -CGGAAATTTA- 3* ) 
i)K amvB:7'P^-d?-<!!:qlaA:7"P't-:$r-r'^B^n 

S/c. CCDiaSramyB:7'P'^-^-<bglaA:/P'=t- 
^-X'^m^CUn^tlX\.> i> 2 0(D^^<DM«Reqion 
I. II [Curr. Genet., 22. 85-91(1992)] htfc. agdA 

[0 02 9] HitMS g ~ if)lz2zy^'-'^'mB.^y^U 
>^^-»-(D1^:/^p-j:L>y<hSa-rU-^3>:7'p-^ 

^f^-tPiP-M^rm-OjOio/ci^J (5' -CGGGCT 
AAAT-3' ) <7)x>>r^>i:^^f^ffio^)W^te. A-5C> 
ti. '?:tlUJ.{^(D:^>^^>V'-im^m^r ^tcMC^ ag 
dA7' P ^ - ^ - (D t?" ^ P - X > ^ p C R S * ffl C ^ r 

[0 030] SS3^J#^2tCif^-raqdA>'*P't-^-CD#?i 
figl755^6 7l8t^702bp^ii!|li-r&/ces6(CPstI1^-Y h^f^ 

5SP : 5 • -GGCrGCACTCATCGCA0CACT/V:;AGATC-3 ' 

saii-y-'r h^r^^/jab/cT'SSy^-^v-cbUr. 

3ASP: 5'-CCCTCGACCGTOGrCCOCCAACrTGATr~3' 

^DNA'&^^S^t';U391 PCR-MATE {T'V'y a K f'^A 

^-<'7-<t'r>:7'u- hiLr:7*'7X^ KpTGF-i>?rfflCi 

^) aqdA:7-n^--^-CDPstl-SallSff;t^BXf# 
L/. CtDK>t^pUC118CD-:?;l/^e7p-x>yi;^>f h^cjf 
Al/raqdA:7-D^-^-:S:^if7'-^X^ KpAGPl (El 
1 ) ?rBXf#b/Co 

[0 03 1 ];^6C. CCDpAGRL^ffll^TS4CC^-rj:^ 
J^faqdA^D^a-r U'->'a>>'*p-t--^--;g:;^||L/c„ :B: 
f*WCC», pAGPl^Rstl. EcoTl4I-e?g>ftUA: 

f^. 0.8%r;^'n-;^^air1<ajfj^c^n:f^^O;^c,^3.8kb Ps 
tI-EcoT14I»T>t^>^->i^' U->=^ u/ h 1 0 1 

^-ry-i^3>-r-5>^CCj:«5. aqdAf='U-i^3>:7'p't 



(7) 
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-tS?-2 (P-aQdA2) ^^tsy'^X^ KpAGP2^gXt#L 
/Co WT. cACPl?rPstI<tXhoI. EcoRV, $)i>mt. Fbal 
mSyg^bLfcfa. |5l1i^i:75^6feT'apdA7^U-VH>:7-n 

[0 03 2] t^'^Oiy-^mO^mM^^^^'ofcamv^y'Vi 
^ - <b gl aA:?" P -=6 - - fflI^t4<^>Sl ^^SIS^'J 

(5' -CGGGCTAAAT- 3' ) fcl^^X^^"^ 
fcaqdAfU-iya^y'a^-^-e (P-aqdAS) r3 
>tf*-^>3>PCR;S [ r PCRTechnoloqvJ ,Stocton 
Press, New York, pp . 61-70(1989) ] ^ffll^TIXIfl/ 

5ISP : 5 ' -OCGTCCTGrcaXXXATaiACCAATOVOC-a ' 

3IASP: 5'-CATCCOCCGACACGACOCTrGAGCCCrGA-3* 

[0 03 3] ;XtC. aqdfliyn^-^— <D1^:/^P-^> 
iJ^CD^tc^^LfciijK:/^ ^ v--5SP<f:rtgpm::7'^-< 
v-3]ASP*ffllirPCRigJK31«riiitML/: imD<F*gSI5 
±?]K:^'^ V- 5isp<t Ti^:7'^ ^ V- 3ASP*ffllir P C 
RSJ^2?:ititiO/<:o ff e>n/c P C R«iK5 1 i 2 ^il-^ 
L/r7^>>'*U-hiL/. ±i?S7'^-rv-5SP<bTfiK:7''^ 
-Yv-BASP^fflC^r 31]gCDPCRSJ^^^Cene Amp'" k 

HiO 70.5jtil 

iDxs:jt£;?g?s 10/x 1 

dhTTP mix(l,25mM) 16 /x 1 

±tffi ^y^^-- 5SPC0 .ijrW) IM 1 

Tr/S::^'^ ^ V— 3ASPC0.UnM) i/x1 

PCRjg145 1 iMKS-lOOnq) 

PCRM!^2 iMlCS-lOOnq) 

Anplitaq'"DNA*' 'j ^ "^--fe* 0. 5m 1 

mK:<^^\% (94'C, 0.5^) - (55-C, 1^) (72'C, 

M^l^atlOC^i^, aqclA'r'U->'3 >:7'a^-^-6 (P-aq 
dA6) ?:#g6- ffi^L'/Co C007^U-S>a>>''P^-^ 
-*PstL Saliri5!!:fML.fcpUC118^»AbrP-aqdA6^Sr 
^t^T^'^X^ KpAGP6^g5if#U/Co 
[ 0 0 3 4 ] ^eJ;fi|>'^:J>b':^•-i^3>PCR^4^ffll^ . 

fliS 3 <!: T <' ±ffiMfadc 1 S 1^ /c aqd^r^ l^-iy 

3>-7'n^-^-7 (P-aqdA7) 8 (P-aqdA 

8) ?:^tl^naXf#UrPstI. Sal lifts L/C puciiscc-e 
n^nWAUr. pACP74>^l>^3:. pAGP8*M#C//c„ * 

/c. rJ>b'^^-^>3>PCRa^c<fcOf#/c7=U-e>3> 
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J: «9 ^mm^i^m^^C t ^c J: *9 5tiSU/co 
[0035] Sisg^j4 y'a^-^-iim m^m yyy^ 

tin ? n /cS® aqdA-r u - 3 > a - ^ - ^ fflc i r 
aqdA:7'P ^ -Olfe^^CCjtJ^/j: X > > --Bg3^iJ?:|Hl 
S-rS/c*. aqdAa?- = *-:§?-ijMiRv-:;^7-iLT 
(DTX-<;l.+';l.>^ ♦ :t' ; -ff CD^SiKilTcP^ (nia 
D) <bU#-^-iSe^<bLr<D;^llS (E. coli) 
-^}\,>PU:^^^M (GUS) (uidA) t^^U^y^ 

10 D-t-^-Stta'JSfflr?'^;:^^ KpNACr4 (S2) 

[0 03 6 ] ST. 5«®!il7cg^iig-? (niaD) ?rStf 
^"yT^^ KpSTA14 [MdI. Gen. Genet., 218, 99-104(19 
89)] ^XhoL Hindlll-CrSftf^. ^ .^T iiVi-^mS^^^ 
iftCCttC/. nia[>Sr^04.4kW:>XhoI-HindIllKM-?:#fB 

SigttSS) ^fflC^T^jt^ig^tLz/cf^, EcoRlSail«|^| 

D < ¥?t*iSB{bjB:aL/cpuciistcJfAUTpNRio%f# 
/c, 

20 [0 03 7] pNR10CC|£3-y;Ut5'pr.:$?'— -f^ (CU 

S) itG-T- (uidA) ^JfAT^/ce^JiC, pBI221 [ Prcx:. N 
atl. Acad. Sci. USA. 83 , 8447-8451(1986)] CDGUSS 
<£^<D5' ±SS<7>SmaI1f^ hrrmtL/. Ctl^Sall'JV 
t;-^mi'^)[^yy^^*-iyB>Ltcik. ;XCc. 3* T 
TjSosacI-t^-f h-c?g{bf^. ¥?t^ffi{l:urxbai^;>:^- 
^f^t:t|pI<i^c-fe;l/:7 ^ y-i^ a > l/T pBI22l-SX^f# 
/Co COpBI221-S)C^6CUSitfE^*^tfi(fjl.9kb(DSalI- 
XbaI»fK-*r;^P-XS«i4c«l€rfflC>r|5]:^tC^gt • » 
$SL/cf^. pNRiocD^;l/^i7n-x>>/if-r hCDSall. x 

30 bal-y- Y h CCjfA 1/ r X ^ K pNRGi€rf#/Co 

[0 0 3 8] C (DpNRGlCC a - ^;L/:3 iy ^-Hsitfi-T^ (a 
qdfli) (7)^-5 (T-aqdA) ^if Af ^/ci?)(C, 

ST, i^-5^x-^--^PGRiSCcJ:t)BXf#0/Co BB?U 
#^ 3 (C^TaqdAd? - ^ 4^ - 3? —<D^^{yLm:8^> h 837<0 
830bp^lif!iiT6/cis?)tCXbaI1f h ^{^»Db/c±^:7"^ 
^-^-tUX:. 5T5P: 5'-CCrCTAG^AOCC7rAACACGATACCCr 
AC-3' 

Smalts -f^ h^i^lmutcT^^y-^-^-tbr:. 

3TASP: 5'-0GCCC0GCACrAACCCATTCCCGCrTCr-3' 
40 ?:DNA'^ii5c«S^7'>'l'391 PCR-MflkTE (T:7*^-r K 

tZy:^r-AXnm) *ffll^r^JS;b/c« ±IB2o(Z):7-^ 

'f''^-chf*>:7*U- h <hUry^>^ $ KpTGF-l^fflC^T 

$?) ^C J: 0 aqdA^ - 5 - ^ -CDXbal-SmallK^t^BXff 
l//c. C<D»r>t-^XbaI. Smafi^ffcU/cpMRGiCCff Abr 

[oo3 9]*iffeM5 Bnwm<Dmm 

±M<pM. K> t#6 tX/cpNACT4CCSfi|aqdA5^ U — a > ^ P 
't^^-;S:»AL/Tt#en/c:7"^X 5 F*^CiTr>^-^ 
50 ;i/+';i/X • ^ u -fe'cDffJMIsMi^K?^ U/Co 
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[0 04 0 ] ^-f. B?aiCOS@agdAT''U'->^ 3 >:7*p-t 
-^-i:^t^y''7:^^ K<D^-^pACP2. 3. 4. Sail 
t Naerr m { tf^ . Ttfu-:;^ m^mb ^ ffl c ^ r r u - 

/Co S/c. SalliPstl-Ci&ffiLS^cpACPl. 6, 7. Sib^t^m 
[0 04 1 ] iXdC^ pNACT4^SalL NaeSS^t;. *)^Ci 

It. Sail. psttiHfbb. (5«(c^n^n(DSiJRSB^'C*a 

*7 -en?S A-r €> c <i J: 0 . pmx»i-i/)^ e> pNAGCi-s© 
[0 042] ;^^c. y±ff e>ti]^cpNAGcr> -X(Dy'^ 

acr) . niaDl4^ [ntol. Gen. Genet., 218, 99 

--104(1389)] ^y^^X h V > • ^y' h (2% 7^+ 

:^h»;>. 15^ rK'j'^:/h>. O.SKKHiPO*. 0.05% MqSO 

, • 7H,o) -cso-c. 3Brmt^^mufc^^. n^tiftm 20 

{*^iSffi7>cr*i5t^O/c« CCDfflf*^*fflJ!aif^«iS [lOmM 
V>MJ^iSl^. pH 6.a 0.8M NaCl. 2anq/ml i='^'5- 

-fef (^s^aK) ] ecssu. 30-c. 2--mrAim^mc 

mt^n>ctitCj:^y'uhy*^:<hitLfco mf^tifc 
y'o Yy''7:^V^ii'y:^y ^;u;5?-r*«iftr Sc iccj: 

[Aqric. Biol. Chem., 51,323- 328(1987)] ^Cj: 

v^:^i^^ (0.2%NalvKi, 0.136 KjHPO*. 0.05% KCl. 0. 
05% MqSa ' 7H2O. 2% t^)\/^ — 7s. pH 5.5] r^WpJftg 

^ft96»HXf#b/Co 
[0 04 4]^JSfi^6 g.@r^U— >^>>^'P-^-^- 
bT. /3 - y;u^D^y-^-tf (Gus) rStt^sy^L/c. 

[0045] 1^1f>ft¥W*?f^/cefi?>CC. ^ettD 40 

NA<Diig»*?f-^/co »J®}£^fl^cz)^iJia^ie^:5* 
-r+x h > • -^^y V i^i^vk (2% 7=^=^^ h u 1% 

•;-^^'F->. 0.5%KH, TO, . 0.156 NaN03. 0.05% MqSO^ • 
7H,0) lOOml^C^aU. 30*C, 30 T^Jg <!: Jg»f:g. f#6 
ti/cMf*^3Gi:y^Xr? Y -'^^-r-aid?)Ssffi7k"catjf U 

i6-80-CCC?^iJJU/cfLi*^ffll^rM»fi**-Cf 

L/to C<DMft^5K6*«B9*TE-^?S (lOmM Tris-HCL. luiM 
EOTA. pH 8.0) l^'mmXytcVk. ^gM^gffi (0.5% SDS. 5 
OmM EDTA) ^:^SWn;it:;S-^*^CC«m^. 37'C, 30!»Pa1 50 
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agL/c, i#6n/ci§®ffi^:3000rpm. 20»PHli^init'C^ 

^miimi:^. 2.5fgS(D?^xd?y-;l.**D^DNA^ 
ttiJ^-lf/Cc CCDttj^J^^O.Unq/mKDRNase^^tPTE 

?§?Ktc^-t>:OHc^ft?LT30'C, ao^raJSJCO/Co CCD^g 
?^x^y-;lx;S:?^JjOU. ^G/c^fe<*DN A*-'^*X7- 
TE?§®JCig^L. ^ei*DNA?§^?:ig^O/c. f#6 

n/c^fef* D N A * Sal ir-r^^ tf^ . xm^^i^m 

(Tvi^tAttS?) tc:7'n.:. hl/fcf*. :7-^x^ Kpuci 
iB^y'ti-y-tLx^-^iyrnVr^n^fc^ c<Dm. EC 

L^>i$?^A:7*^-/ADNA^--^';>:i/ • «^U5^^X7-A 

1f W'XtCi?c^L/c9.3kb?&>68.9kb<DSx>i5^;U>rS> KcD^ 

c7)if-rXCCta^T^ll.0kb?!?:»6l0.6kbfc*>/%-r::/y 
X LT^tf 2*C^)/^'> K;05«^m5n-Sia'^CD2 ilO (Z)-'^" 
=Jf-J^±. ?&dECDniaDii&T-ffifCtBige<JK:>f>T*i5^U 
[0046] Jf^SKmcCfflC^/c^^X 5 jStR^- 

H 5*1-5 [MoT. Gen. Genet., 218 , 99-104(19 
89)] Ci:i)m^*^ltCtj:^X\.>i>ilfi. CtKtCmc^cmX 

/ciS^^Cfc. »A5n^iie^<DiJ^?:St't-rcc. niaD 

tta-otc. S/c. c:<#ccniaDiSfcT-j^r2«5^llce: J: 
n^>'>' ^ - > b /Co 

[0 04 7 ] 1^1f»!g«f<DM*J:0, >^P't-t$?'-?gt4 
CDarJ^CjlL/cffmg^f*. fa[5S<jCCiziti'^/c 

P^-5?-ffitt^»J^r^^?g®«S^<**. ffifflL/c:?- 

[0 048 ] i^^C. iMlRStl/c 1 S^<D^^m^5yl.O' 

';^"7>>, O.l^K2HP04. 0.05% MqSO* • 7Hz0. 0.05% 
KCL. 0.01% FeSO^. 2% !/)Vz2-X. pH 5.5) ISmlCCg^ 
aU, 30"C. 3BPBlSii^iS«^. nhntcm^^3Q\:tj 

^xy ^)i.^-xmisbtc^ ccr>mw(07m^mmxm^ 

O/cf^, ii^0.2gcr)M»?:-SO-CCCi^a3U/c?Li*?:ffltir 
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}fittl®*S (50mM ';>KSS®ffi. pH 7.0. lOmM EDTA. 0. 
156 Triton X-100. 0.1% sarkosyl. lOmM & - j>i )Vtf-y' 

mm^co^-^ji^a:^^-'^' (GUS) ^i>^(D 

[Proc. Natl. Acad. Sci . USA, 83, 8447-8451(198 
6)] (C»DT. VnKOmjt^m (SQnM U >®?*i8B«. pH 
7.0, 0.156 Triton X-100. ICMA 13 ~ M JVtJV' h J:.^ y 
UiW p h Pr7x-r.;l/^;U:57n:^ F) tp'C37°C 

(P-aqdAi) CCj:0^M3n/cGUSr£1±^100%<h"r 

[0 04 9 ] agclA:/P^-^--?:5' ±Wtmm^^h^^ 
$-l±/cJS^. P-agdAliP-aqcl^2<DraO^^ (PStl-EcoTl 
41) <hP-aqd\3<!:P-aqdA4COfffl<D^iS (XhoI-EcoRV) CD 2 

^mt?:^tAd:rgtt{£T30:sm6n/c„ -eop^. Psti-EcoTi 

4li¥M^(iCi(t. <2^CD{^ffge^ijReq1onI [Curr. Genet.. 
22, 85-91(1992)] tI^^^^E C^/Co S/c, XhoI-EcoRV 

?ijB (5' -CGGGCATTTA~3' ) ^"^^l^tlX 

>:7-n^-3?- (p-aqd^6) cDrSt4«>S/cS[«^LTl^^ 

C<5:;!»e>. aqdA>'*P^-^7-{C#fi*r-5tBSB^jB{*. 

> N - ie^J B cDSu i*o^Sie?iJ/c t:^ ^ ^ ti^tiX^ 

L/ :7"n -t — — P-aqdA7i P-aqdA8<7) ^ . P-aqdA7<Z> 

tB*ft£ttt*i9%U?J)^^^-r. ccr^^5«eO/cS2?ijC 
(5* -CCAATCAGCGT-3* ) *>S/cx>.'n 

>1t -BB?d-C*> S C <b ;&5fl|i2$ n/c. 
[0 05 0]JgifiM7 mm:i^>^^>V'-EmcO0^m\i 

^iJB (5' -CGGGCATTTA-3' ) i^Sfftt© 

/c«)(C. iB^iBiS;:c^iMSa3^^ffi:S(Dt&a<hS^b 
/cie?U?:. aqdAyp-t-i^r-tcSAU/cyD^-^-*^ 
mi.\jX. ^cD:7-p^-t>-r£14^?rj^b/co 
(0 05 1 ] S-r. ^JS^iJ3rmfiU/caqd^:7-p^^^ 
- (o.7kb Pstl-SallW/t) 5:'^t?:7'^x^ FpACPl^ffl 
C^-CaqdA:7*P^-l$?-(7)EcoRV<haaI1^H' h 

CCJ: 0 x>y^>•^^>-ie5^lJ;^:gS>itiEco^^-C^aIKK-?^^ 
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ib/taqdA-7'U-^'a>:7'p^-tS'- 1 3 1 (P-aqdAlB 

i) ^^tsV'y::^^ KpAGPi3i^BXf#L/c 05) « ^^X 

A^Sig^ijE (:S:i*ft^i2?d«EI4tC7nr) ^l^iU/cEc 
oRV-C1alBr>i-<D^toD^»A-r€>/ca6tC. CcDffi^UE* 

5SPE : 5 • -TCAAGCCTCGTCTCGOQCATT-S * 

10 3ASPE: 5'-CCATCG^TGATATCCC^ACGC^GATTGG-3■ 
*DNA^^^7^;b391 PC3l-M^TE {T^'^y A K 
^>';:^T•AX^±S^) ?:ffll^r^^L//Co ±ie©2o(D:>' 

K) CCcfcOlfJiU/Co COii$i3n:rcg2^JE«:aqdA:7-p 
*-:$?-{CjfAT5/cii>CC. P-aqcUa31<D»*iimi^CCaqd 
A:7-p'^:-^-$:EcoRV<i:C1airiB<l:U. T>^P-;^m^ 
?*lil*fflt^rEcoRS/-ClaI»i>i-?:K^*L//c. cnifiB^ijE 
^ -7 y - a > r i C i J: fiE5»J E 1* A 0 /c P 
20 1 3 1 GC (P-aqdA132GC) ^'^t^^'jy^ % Fp 

AGP132-<GC^f#/c„ 

[0 05 2];j^tC. X>/^>1f^ge?lJB0 5' 
4fflSS<t 5^»a7j>i-AA-:cg^3n/ciB?iJ (5- 
-CGGAAATTTA-3' ) . BP^, cl-T^^- 
•fe' (amyB) :^*P'^:- - <t T 5 ^-if (qlaA) 

p^-^_^C^tji-r5ffi?U^^tfge?iJE (AA) *P-aq 
dAi3lGCil^fil(C. agdA:/P^-:$f-^#AT'5/cd?)CC 
gg^iJE (AA) cOPCRWfsSrtf-oi^h. iSSS^-^-^v- 

30 5SPE-AA: 5'-TCMOCGTCOTGTCCGAAATT-3' 

v-3ASPE^ffll^r^^i?cb[g:KCC1f- v;U • t^-f 
^^-tCj:OWiO/Co CCDtfifi^n/cK^rJE (AA) 
«: P-aqdA132GCOB#<b IpIfil&:??ar'aqdA':/P 
IfAUr. ^''P't-^-l 3 2AA ( P-aqdA132AA) ^ 
"^tsV^-X^ FpAGP132-AA^:Kff U/Co ^/c, ^tiX^l^ 
CCfc, x>^^>^t-SB^JB<D5' 6 4 @ <t 5 

iaag?!)^. -TC-. *>5i^5i-cG-6cg^sn/c6a 

?»J^^ti^i2^ijE (TO ^^C^^ge^ijE (CG) ^iiS 
40 <i:|lHi^^:S^iS-C PCR^&ffll^rtiifiL'/cf^. agdAV'P 
^-l$?-CC#AL/r>'*P^-i?- 1 3 2TC (P-aqdA13 
2TC) ^^0^^*. 7"P^-^-l 3 2CG (P-aqd/V132C 
G) *#tf:7'^X$ FpAGP132-TC*>^m^. pACP132-CG 

[0 0 5 3 ] «±?f^ti/c5«SCD:7-^;^^ F^PstL 
SallT'iiLSt^. @^(7)BJ{^agdA:7'P't-^ — ^^ti^Pstl 
-Sall»T>t?rT;^'P-xmmtttCct'5^Ssi -ffli^L 
/c, COBrK'?:^feF«)4r'«l50Ai>''P't-^S7-rS14ffl»J 
Sffl:7'^x ^ FpiM^cr4 (02) OPstL Sallif h^Cjf 
50 AL/T, pNAGGl-131, -132CC. -132AA, -132TC-€- U T -1 
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mute. c*i^<omnmm<o'^^>mm^mmme(D 

df- -fe' ( Gus) rimm^n ^cticj:^^^y'ti^- 

[0 05 4 ] ^(DteS. x>yN>-tf-ge^jB:foci:(:>'C^ 
D N A ^aie^ij E i:aqdi^y' a^--^- (iCmALfc^ 
1 3 2 GC (P-agdM32C3C) (DGUSrgtt 
tt. r3> h p-jl.CDP-aqclAl31<i:i:b^r2.7fg(D±^^r7i^ 

ft^ tfc. x>^N>i^-g3^jB<7:)5' *^;&^6 4teckC;^ 

T^K?'J-AA-CCgJftL/cie?ijE (AA) *>SC^{i. 
fl6cDfiES(D«StcaflSL.;^c:iB?UE (TO . Be?>JE (C 

G) m^rri(om^i^mALtcm^(fCi>y'u^-^-ts 

^affi5»J«. - GC - tCl^^S *i€> C i «c < ^CD^SCC 

/Co -r^cto^. ^»Be^J(Dffi6^*$t^iE?>jA (5' - 
CGGNNATTTA-3' ) (S. x>/A>1^-:i{fig;S: 

2^»<Z>S6^*^tfX>>'N>l^--iE5»jA (5* -CG 

GNNATTTA-3' ) <Lx>>^^>if >-gS?iJC ^^tf 
D N AtgSge?iJ E €ragd^::^'u^- ^ i.cm^mmxt?> 

[0 05 6] ST. ^mmir^mmufcy'a^-^'-p- 

h?&^^4*rSo ccDEcoRv. aaitf-r h**»Jfflbr?9^ 

<a ^ > r A ^c§B5^iJ E ^ /e;:>^«A LXl^-?fc. *f*fi^Cc 
P-agdA132GC?r$tf:7'^;:?; ^ KpAGPl32-GC^EcoRV. 

iS^CEcoRV. Claltf ^ h^^oge?»JE^^AOr. pACPi 
33^rt«»U/Co C<DpAGP133^EcoRV. ClairrHfbL/. W 
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TIsJIiCc. ;®;^S23^iJE^:7*o-t--^-tc^ALTC^#. 

&mi imrnxL. ^iti 2 fa. sBj^jEj^^^^^f^Atc^ 

a"r^:7*D^-:^-P-aqciAl42^r?:SO:7'-^X ^ K5r 
^f§IU/Co cnecD::?''^;:^ ^ K<Dct3;0>6E^JE:^54f@. 
6f@. I 2m^^'r^y'u^-'^-i^t^y''y:^^ ¥^pA 

CP134. 136. 142«:PstI. SallT^mWIl. Ctlh<D^Mi 

y'vi^-^-iT:^'a-:^m^mmTmm - nmo. ps 

4vmmLfc:ru^^^~-iS\tWi^my'y:^^ h'9mjV4 

10 (02)<Z)RstL Sa^I■t^-r hOdfAL/TpNAGGI-m -1 

36. 142*BXf#L/Cc 

[0 057 ] ^j^CC. ^MSrifcaqc^y'U^-di-(DMm 
T (aqdA) (Dy'U^- -^mi^^X . CtllfCUrii-^- 

y'^^-^-(om^tmm(ccmmLfco Mt^ma^. ^ 

5S?^D^0qlaA:/P'=e-d?-:iaSffi^J [Curr. Genet., 

22, 8S-91C1992)] f)^ f^l^lTt^Cnk^y' ^ -^^fSLL 
rqlaA:/0-^:-^- (P-qlaA) n y 0 

5SCP : 5 • -GGa■cc^cAGCCTAca:TA^AcxL^vv^ • 
5ASCP: 5*-cx:crcGAcrocrrcGAcrrcGTTTocrG-3' 

Cti^Oy'^y -{^-^mii^XqlaAy'Vl^—^- (P-pla 
A) h\ ^B^Jxt^. pRGA^i [Gene, 108, 14 

S-150(1991)] ^T>y^U-h^LXPCRi^^^'if 
l\ galAT^'n^—tSf- (P-plaA) (D0.7kb Pstl-SallBr 

my''7:^^ KpMAcr4copstL samf-Y FicffALrpNCA 

C?(l5T'7r:Lfc:??iST??f^»lE^f*^S^7 0>^'^X5 KtCO 

t s 6 «r o-^tf 2 4 ^55^f# L . c n 6 (omm^t^i^co 
,^(c2«ToiiiRb/co mvistifcBm^t^i^^^f^mm 

mi0.O) IS-^JI^U::.^-^* ( GUS) rgtti'JS^tf ^ c 

[0 0 5 8 ] C<D*§^. SetC^RTcfcO^C. IB^JE^>^' 
40 n't-3?-Cc^>rA Cc^ AT i> Ccfifi >Gusr5t4 5i ^ifffll 

P-aqdA142t*(J. Bfi^UE *U fi^SE'T'S P-aqciA13lCC 

tk-^r 3 . smcD y'o^-^-'mm(Dm^:^mm$ titc. 
[0 0 5 9 ] mim9 ^^y'a^e-^-commMtiCM 

50 <fc 0 M^mitStlfc y'U^-^- P-aqcm42CO^^aS6C 
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[0 06 01 |liS^f(6 r^raL/c5j(^Hlj<D:$:*CDapdA-7' 

mMmSr-^LTc^my'tl^'-^- (P-aqcK142) * 
^Ci«. glaA:?"o^-i'- (P-qla) <»: GUSjifrT-©^^ 

\= -J i>::i. • yi<<j-^y'hyi^m (v(.4<V^-:fh>. o.i% 

K1HPO4. 0.05X McjSO, • 7HjO, 0.05% KC1> 0.01% FeS 
a. 2x y;l'3-X. pH 5.5) *St,>». CKDSifeCDd' 
;P3-;:^«r« 1 lC7K-r«a<Dl^3ftWca^Ofc^Jai5ml 
{cSfSL. 30-c. 3BraiSi^««f^. 3l«feM6(D:^i* 

[0 06 1 ] 

[«1] 





GUS] 


fSli <U/mg-protein) 




P-agdAl 


P-agdA142 


P-glaA 




57.3 


614 


236 




130 


864 


700 




109 


706 


596 




146 


799 


645 




144 


820 


670 



[0 06 2 ] 5SC^r?'n^-i?- (P-aqdA142) iit. 
(Oy'U^-^- (P-aqd^l) ccib^r ^;l':3-;^nofg 

tC, P-aqclA142ti. g1aA:7*a-=e- (P-qlaA) tCht^ 

/Co */c. qlaA:7'P^-:$7-i)5C^ti, *:*CDaqdA:7'P 

[006 3] jgife^d 1 0 Sc^>^-p-^-j?-CD^-tf> 
HiSW 8 3 n/caft:m r^-p ^ - ^ - p-aqcm42 tc J: 
755^ :7*P^--^'-©$K¥vSt40tifln. •r^c:b^», GUSil 
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[0 06 4 ] lliSB^fJ8'rl8iSL/cx>/>>-9'-^fig?iJEAi 
ai@/cC:f#fiT^7*P-t-:$f- (P-aqdA13l) 4f@#fiE-r 
S:7'P^-:>- (P-aqdA134) S>^>l^J. 12<@i?:S-r^ 
^a'7"P^-i$?- (P-aqdA142) tCUSjte^CDii^e 

iftlOOmKCg^SL. 30-a 3 0raJSi^>igSf*. iJ'y:^ 
36iC. 30-a l2NFrati<i:^^«L/cBi**:^/^X7^ 

^mm^m^tk. $^2.oqoM»*-8o'C(cf^inOi^c?ii* 

l<D^T^S^>W'y^^5>T^-- h-^iS (5M t^T^^Vly 
-^y^^i^T^^—h. lOrrW EDTA. SOrrM Tris-HCl. pH 
7.5) tO,6m\(D&''^J\^ijy'h J^^y-)Vi:lM^MM^ 

20 m^mi&ik. <k%mli&. ium, 2, 329^335(1983)] «: 

mDTRNA«r|i?l$5b/Co COR N AC>20/x q^^^^A 

^« T iSti^fiSS^ T 6 C i J: 0 > :/ u >±cc R N 
A^@^L/Cp ;Xic. :7-^X^ FpBl22i-SX (02) 
6IISIS{L/cl.9kb Xbal-SallftrM-CDGUSitiS^ (uidA) i 
-^>:^^>>&/^-/■7''; ^-r-if-i^3>^® (5XSSPE, sx 

Denhardf s?§?g. 5a%*;l/AT^h\ 0.5% SDS. lOOjtzq 
ti. 0.2xSSC,0.156 SDSTy >:/u>^gt^b/to CCD^ 
[0 0 6 5 ] c<D^m. 0 7 w:in*rj:^cc. mMM^^)^ 

1f-i3?»J:05i(@O:/P^-t$?- (P-aqdAlil) <fc«3l2iS?? 
^'ti>y'n^-^- (P-aqdA142) <D^;&\ ^fi<Z)OUSii 
(uidA) CDmRNA:^^^^tB^n/Co cnt^:. aqdA:7' 

i^K). CUSrSttOitttJtS. P-agdA142<D'7*P^-:$?-^tg 

[0 066 ] SlifeW 1 1 i^^^I-^ ^ ^ - pN/^136<L pNA 
G142(D^|| 

{^KilTC^^itG^ (niaD) ^oMtRv-^:^ -CCj$^. ]g 
^Ji :7* p - ^ — P~aqci^\136 A ^043:. P-agclA142 <!: aqdA 
^- S*-^-(DrBlW:-7;i.^^p^j:i>^-tf h (MC 
S) ^#AL//ci:RfflttCD^^]^|SJg-<:i7^-pNAC136$)-E> 

50 mt. pmci42^ms(rC7r.rm^xmmutca 




(12) 

21 

[0 06 7 ] K?U§-^3tC^TaqdA^-^^-:$? 
-COU^iiSSf)^ h 585(D578bp*iiflli-r S/cJ?>CC , HJg 

SPiSmallf h ^j^^jn(>/cTSS:7''7 , 
3TASP-2: 5 ' -GGGACCrcrACGCTTGCTAAACr-S ' 

KpTCF-l [Jt#gg¥6-62868] 

-©0.6kb XbaI-SmalBf>T-*mf#C/ft:o C(D»rK-?:IIJS 10 

4 T'^lg h fcmBD&Brf-^^tS V'^yX^ Y pNRlOCD 
;l/^^D-:^>^1f h (MCS) (DXbal. Smallf h CC 

CDPstl. Sall-t^-r hCC. mfe{?a8-C«^b/cx>/N>1f 
--Se9^J^6<l*^l^J. i2ffl*>olg#|3^:7*p-t-^-P-a 
qdAlSe^-^CHi. P-aqd^l42(Z)PstI-Sall8/T>t^-en-en 
jfAL/t, pNAC136xs*-5(r^i. pM^G142xsS:Kf#0/Co 

[0 06 8 ] ;^tC. aqd^^ — ^ ^ ^ - (T-aqdA) t M 
^HaqdA:/a^'-:$f- (P-aqclA136*>'5C^t*. P-aqcni4 
2) cDratC'^';l/^^a-r.>>/if>f h «:^A"r-&/t26 20 

filfiSS^'Ci'SniaDiiG^. aqdA^ - ^ - ^ - (T-aq 
cyv) . iSSS3a:7'n^-5/- (P-agdM36&aC>«. P-aqd 
A142) . pUC1180CiT^lJC«>??:iiU^Cl^tlMB^^Dt^^ 
?:tf ofcjfS:^. phVVC136xs*)SC^S. phWC142xsr'^efflT' 
#SXbaI. SallW^^Cff/tCC, Ndel. NotI, RnaCI, Spe 

n-t-^-(D5' ^ffiCC??ftT5HindIII. Sphl^!^^ 

•rn«. cn6©SiMS^«>«efflr*^/cd^). pnagl36x 30 

si>i>K^t. pNACl42xs5:H1ndIII. Sphirt^^bL. DN 
fbU/d^. •fe;l/-7^-/>$r'-->'3>-r-5C<tCCctO. Hind 

*^6?'j:^-7;b^^P-^>:J^1f h (08) *DNA^ 
b> Cne>*»^fg. (94U lJ>ra)-(55-C. 105> 

[0069] •fe>;^i|[: 5'-CTAGACCAT0CCATATGAC 

TACTCACGTCCX:GCCCGCAAQCrTC-3 ' 

T>^-fe>:?^IK: 5'-T(jGACAACXnrrCX:GCCCGCCACC7rGACrACT 
CATATGGCATC5CT-3' 

[0 07 0] CCr{#6n/cv;l/^^n--j::->>7't^'Y h 

^ffli^r >ig{kL./cfi. Hindiii, sphi^i^^u 

/cpNAG136xs. pNAC142xsOXbaI. Sa1I1f-Y hdCWA'^^ 
Ct(fCj:0. pNAGl36<hpNAG142*«flb/to 50 




J|#BfW9-9 96 8 
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[0 07 1 ] 1 2 TJ^'-^Jl/^'JUX • ^^j-MOa 

Hfg^ 8 LtcJ^yy^y^- ga^ij E ^ ^lESfBaqdA-^' 

p ^ _ _ AT ^ c <h 0 y'u^-^-i,c 
BftS5n/cP-agdAl36*-2>CHi, P-aqdAl42CC J:-5 a - ^ 
jl/ni^^^^-^-fe' (ACL) iBf^S»?:WST-5/tes?>CC. S 
f . JF^RIkS^ ^ ;^ ^ K pn^gli36* i>l>lt. pnagli42 

^mmutco *©«m^)e^gi9^c,T^f, 

[0072] IIJSM8 -C*g||L/c»S>''n^-i$?-P-aq 
dA136*SlU3:. P-aqdA142J&^tf:/^X$ KpAGRl364> 
SC^i. pAGP142?:CpoL BamHI-C/g^tf^, T:^'P-X^ 

:m^tftr • fflsa L /Co . a - -fe' it 

(aqdA) «r$tr:7'5X5 KpTGF-1 [!HFga^6-6286 
8] *CpoI. BamHirftfLSL/. aqdAOn - K^i^fc <fca'^ 
-$^-:5?-M^*^tf3.8kb CpoI-BamHI»T>t^. 

L/J't:?''^;^ 5 KCCjPA(^TpACLi36*'5litt. pagli42S: 

4.4kbab^>l/Hi. 4.7kb<05i(^aqdA:/n^-:$?-^cig^3 
n/c aqdASte^OP5tI-SmaI»f>t «r#fll • fSSS U . C <D 

TuS^^jfifiT- (niaD) KpNRlQCDPstl. S 

maii^-Y htcJfAr^citc^tO. Kp 

NAGL136*^C>5i. pNAai42*^||Lfco 
[0 07 3 ]^^CC. Ctl6(D:7-^;^^ K*fflC>rJUS««J 

m^m^ (mal4) CDJfm^lft^m^ 0 0*fe(D?f$ 

0.05%4-::^ hP:?x^;l/- Q:~D-:i7Vl/nix K (4N 
PC) ^r^O'^T-^-:^ • V V ^:^mjii^^ (0.2% NaN 
Ob. 0.156 KjHPO*. 0,05% KCl. 0.05% MqSO^ • 7H2 O. 2% 
^)VzJi-7.. 1.5% pH 5.5) CCSffiL.. ^WO/C 

- -t2 <Z>f^ffl liCX^ « * S 4NPG^)5^ft? 3 G 4 - 

^fe«^DNA(Dpm. ll*fe0»J6<D:^vi(cfif-orff 

C CT?f#6n/c^fe{*DNA^XhoI. Salirmft 

V L/cf^. 3.8kb CpoI-BamHlK>T-(7)aqdAit{:S^^"7'P- 

:7'^^ADNA^-^ V>^' • t^ai+u; V (r^t^i-A^i 
SS) 5:fflt^r-7"P--*/(0^--^'J>^5^*5ctc;^>'i>':^Jl/CD^ 



(13) 



#ga^9 -9 9 6 8 
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[0 07 4 ] -E-CDM^. H 1 0^Cn^-r<J:^6C. TX--<Jl/ 

fflU/cffJ®$a^:7*^X ^ K (pNACL136i)'S^t/^*. pN^CLl 
42) <D-9--<X^tB^T'Sl2.0kb*€>l^t^, 12.3kbCD/>'> 

K ^> S /c^tll 3 n^tt- 3 *(7)i.' ^ 

i^/^-r^ii^U- h ^tir^dO. C(Diti3^ie>. l2.0kbCD^^ 
^:^>rKDS^5^C>ttAGa36-6(Hi. 4 5 n b"-, 12. 
3kbCDi^^:^;K7>Sfc?Sl^*^ACLl42-72fri. 3 4 ra h' 

[0 07 5 ] ±lBOAGL136-60^iACL142-72^. 

tifc 1 3 t---teJ:C>'2 r3b--»*-en*li2»ToiHK 
U/c. cn6 1 0|*CD^miS^f*<DQ;"iy;U:35^^— 12 

(AGL) isn^mmbfc. 

[0 07 6 ] iSJRSn/c 1 0»ia»niaD14<D^^^ * 



24 



* 2a#]??r. 7"+;^ h • -<:7-h> (DP) igttk (2% 
'f+;^hy>, 136 ;J<'J-^:7>>. 0,5% KM, TO.. 0.05% 
MqS04 • 7H,0) $>^i,^t. ^mMi)^2% 

-^jib-T.coy r^y ^ ' K *>^;^ • 7^^j^y'h> (C 

D- P) i^i6 (1% ^'J^y'Vy. 0.1% KjHPQ,. 0.05% 
MC1SO4 • 7H,(X 0.05% KO. 0.01% FeS04 . 2% ^MMs pH 
5.5) OSa^CDigiftlSmKCJSaL. 30-C. 3 BP^fiii 

10 -fe' (AGL) rSttt^. JSJtD^^S (20nM g^^;S?£?S> pH 5. 
0. 0.2% 4 hP-^ x^;U~ a ~D- ^JVaiy K (4NP 
G)) tcMSm. O.UnlCD^SiilS^^rflnAlnilc!: 
3rCt?«:g(D^ra (1-60»Pb1) Stt^. 2.0ml(3DO. 

jiSfltU'C< €>4 h pr? xy— ;l/ (4NP) *405nmCD®i 
3fee(D±#t?S«SL//Co 1 ajiu^ h (U) l^J^PaltC 

t'^ y KttM) CcJ:OSSb/Co S'J^«^*2 
20 (C^-To 

[0 077] 
[«2] 



ACL 



AGL^gtt (U/ng-protein) 



DPlSift CD-Pi&itfe 



CD-P*S« 



136-10 


1 


1. 73 


2.69 


3. 05 


88 


136-54 


1 


1. 87 


2.98 


3.42 


87 


136-32 


2 


4. 13 


4. 29 


5.90 


73 


136-50 


2 


3. 65 


4.91 


5. 85 


84 


136-60 


4-5 


5. 21 


5. 07 


6. 04 


84 


142-95 


1 


2. 85 


2. 87 


4.40 


65 


142-172 


1 


2.48 


3.21. 


5. 00 


64 


142-107 


2 


5.51 


5. 39 


6. 39 


84 


142-158 


2 


5. 47 


5.33 


6, 74 


79 


142-72 


3-4 


6. 15 


6. 15 


7, 37 


83 



niaD14 0 0.065 0.038 0.246 15 



[0 0 7 8 ] mm$mii<OACLrsmt. i.>rti(Dim-v 

-YVr-yu- h3nS/cC:f-CDPlgil6cDB$ACLi42-9 

S^X40iSi:i±mmLfc. ^/C ACmet*. ACL142^<7) 



fen b-8i;0i^:0^-5/cACL136-6O^, AGL142-72ttrt^ . 
DPtSta-e80fg«±. CD-P^tfiS(Z>^;U=2-;5^(OB#T 
i30fgJ&(±. v;Uh-;^cDNFT25fg«±iS14ii»n?&5M6 

hfc. $fc. mmofc^Biya^-^-o^mmt. p-aq 



(14) 



9-9968 



25 



26 



ii-momm^m^T^t. ACLi42»cD:??7!»5r£i4;o^iS?&^o 

[0 07 9 ] i^±(0^mt. niaD&Bl^^mVi-^-tf- 

[0 0 8 0 ] itc. cti(bmmwk{^<Dmmmm(fCr> 

[0 08 1 ] 



5J(^Sti/c7'P^-:$f-^4^tf|g31r7'^X ^ K^fflC^ti 

S/c. ^:^?^I^Ox>/^>■t^^ge5UCCBa■r'2>r7•p^-:$r- 
[0 08 2 ] 

[iB^J«] 

[0 0 8 3 ] Se^J#^ : 1 
Se^iJcDg? : 3 2 0 7 

i«<D» : - 
h;f<P^-:aiKt*: 
BB5»J^a3a : Genomic DMA 



TCCGnrCTT AAAAGAACAA CTACAACACG CTCCGGAATC AACTTGOCGG ACCACCAC 
ATC OCC CXJT CTA AAA AGC TTC or CCC AC7T TCT TOG CTC CTA CCA GTC 
Mat Ala Clv Leu Lys Ser Phe Leu Ala Ser Ser Trp Leu Leu Pro Val 

15 10 15 

OCT TOC GC5G GCC ACT CAA TCT ATC CTT CCT ACC ACT TCG CiCA ACA OCC 
Ala Cys Gly Ala Ser Cln Ser lie Val Pro Ser Thr Ser Ala Thr Ala 

20 25 30 

OCA J AC TCG CAC TTC ACC ATT CCC GCC TCT GCC GAT CTG CGC GCG AAT 
Ala Tyr Ser Gin Phe Thr lie Pro Ala Ser Ala Asp Val Gly Ala Asn 

35 40 45 

TTC ore GCC AAC ATT GAT GAC CCC CAA GCG GTC AAC GCG CAA TCT CTC 
Leu Val Ala Asn He Asp Asp Pro Gin Ala Val Asn Ala Gin Ser Val 

50 55 60 

TCT CCG GGC TAG AAG GCC TGC GAT GTG AAA CAT TCC TCC CAC GOT TTC 
Cys Pro Gly Tyr Lys Ala Ser Asp Val Lys His Ser Ser Cln Gly Phe 
65 70 75 80 

ACC OCT AOC CTG GAG TTG GCr CCA GAC CCT TCT AAT CTT TAG GGA ACC 
Thr Ala Ser Leu Glu Leu Ala Gly Asp Pro Cys Asn Val Tyr Gly Thr 

85 90 95 

GAC GTC GAT TCG TTC ACC CTG ACC CTG GAA TAG CAC GCA AAG GAT CCT 
Asp Val Asp Ser Leu Thr Leu Thr Val Glu Tyr Cln Ala Lys Asp Arq 

100 105 110 

TTC AAC ATC GAG ATT CTT CCG ACG TAT TTT GAC GCC TCC AAT OCA TCT 
Leu Asn He Gin He Val Pro Thr Tyr Phe Asp Ala Ser Asn Ala Ser 

115 120 125 

TGG TAC ATT CTT TCG GAA GAC CTA CTG CCC AGA CCA AAG GCT TCC CAA 
Trp Tyr He Leu Ser Glu Glu Leu Val Pro Arq Pro Lys Ala Ser Gin 

130 135 140 

AAT OCA TCC CTT CCT CAC ACT GAT TTT CTT CTC TCT TGG TCC AAC CAA 



58 
106 



154 



202 



250 



298 



346 



394 



442 



490 



538 



CIS) it*^W9-9 9 6 8 

27 28 
Asn Ala Ser Val Pro Gin Ser Asp Phe Val Val Ser Trp Ser Asn Clu 
145 150 155 160 

(XT TCr TTC AAC ITT MG C7TG ATC CGA AAA GCT ACT GCT GAC GTG CTA 586 
Pro Ser Phe Asn Phe Lys Val lie Arg Lys Ala Thr Gly Asp Val Leu 

165 170 175 

TTC AA: ACA AAC CGC TCT ACC TTA CTC TAC GAC AAT CAG TTC ATA CAA 634 
Phe Asn Thr Lys Gly Ser Thr Leu Val Tyr Glu Asn Gin Phe He Clu 

180 185 190 

TTT CTC ACG TTC TTG OCT GAA GAA TAT AAC CPA TAT GGC TTG GCA OKC 682 
Fhe Val Thr Leu Leu Pro Glu Glu Tyr Asn Leu Tyr Gly Leu Gly Glu 

195 200 205 

GOG ATG AAC CAG CTG CGG CTA CTG GAG AAC GCT AAT TTG ACG CPA TAT 730 
Arq Met Asn Gin Leu Arq Leu Leu Clu Asn Ala Asn Leu Thr Leu Tyr 

210 215 220 

GCC GCA GAT ATC CCA GAT CCC ATT GAC GA qtacqtatct qqcatttqqt qc 781 
Ala Ala Asp lie Ala Asp Pro He Asp As 
225 230 

gpcccatt aqqttttaqg ctaatccatq qacctctaq T AAC ATC TAT OGA CAT CA 837 

p Asn He Tyr Gly His His 
235 240 
OCA TTT TAC TTG GAT ACA AOG TAC TAC AAG GTG CCF OCT CAG AAT AAG 885 
Ala Phe Tyr Leu Asp Thr Arq Tyr Tyr Lys Val Gly Gly Gin Asn Lys 

245 250 255 

ACC CAT ACC ATA CTC AAC AGC AGC GAA CCG 0\A CCA TCT CAA GAA TAC 933 
Ser His Thr He Val Lys Ser Ser Glu Ala Clu Pro Ser Gin Glu Tyr 

260 265 ' 270 

CTC TCA TAT TCT CAG GGA GTG TTC CTC AGA AAT CCC CAT GGA CAG GAG 981 
Val Ser Tyr Ser His Gly Val Phe Leu Arq Asn Ala His Gly Gin Glu 

275 280 285 

ATC CTC CTG CGG GAT CAA AAC TTG ATC TGG CCC ACT CTG GGA GGA AGC 1029 
He Leu Leu Arq Asp Gin Lys Leu He Trp Arq Thr Leu Gly Gly Ser 

290 295 300 

CTT GAT CTG ACA TTC TAC TCT GOC CCA ACG CAA GCC GAG GTG ACC AAG 1077 
Val Asp Leu Thr Phe Tyr Ser Gly Pro Thr Gin Ala Clu Val Thr Lys 
305 310 315 320 

CAA TAT CAG CTC ACC ACC GTG GGA CTG CCT GCC ATG CAG CAA TAT MC 1125 
Gin Tyr Gin Leu Ser Thr Val Gly Leu Pro Ala Met Gin Gin Tyr Asn 

325 330 335 

ACC CTC GGA TTT CAC CAG TGC CCC TGG GCC TAT AAC AAC TGG TCC GAA 1173 
Thr Leu Gly Phe His Gin Cys Arq Trp Gly Tyr Asn Asn Trp Ser Glu 

340 345 350 

TTT GAA GAC GTA CTT GCC AAT TTC GAG AGA TTC GAC ATT CCT TTG GAG 1221 
Phe Glu Asp Val Leu Ala Asn Phe Glu Arq Phe Glu He Pro Leu Clu 

355 360 365 

TAC CTC TC qtaaqaaaca tqttcqtcqc tcattcqqct tccttctaac qcctatat 1277 
Tyr Leu Tr 
370 

qc aq G GCC GAT ATC GAT TAC ATG CAT GGA TAT COC AAT TTT GAC 1321 
p Ala Asp He Asp Tyr Met His Gly Tyr Arq Asn Phe Asp 
375 380 




1#Ba^9-9 96 8 



MT GAC CM CAT CGC TTT TCXi TAT GAA GAA GCTT CM AAG TTC CTC AAC 1369 
Asn Asp Gin His Arq Rie Ser Tyr Clu Glu Cly Clu Lys Phe Leu Asn 
385 390 39 5 400 

AAG err CAC CCC GCr OGA CGT CGC TGG CTC CCA ATC GTT GAC CCA OCT 1417 
Lys Leu His Ala Gly Gly Arq Arq Trp Val Pro lie Val Asp Gly Ala 

405 410 415 

err TAT ATT CCC AAT GCG GAG AAC CCT TCT GAT GC qtaaqtqqcc qtctt 1467 
Leu Tyr He Pro Asn Pro Glu Asn Ala Ser Asp Al 

420 425 
ccaca tactcttqcc cqtqaacqaa qactcaccqt qattataq T TAG GAA ACT TAT 1523 

a Tyr Glu Thr Tyr 
430 

O^C AGA GGC GCC AAG CAC GAT err TTC ATC AAG AAT CCC GAC CGC ACT 1571 
Asp Arq Gly Ala Lys Asp Asp Val Phe He Lys Asn Pro Asp Gly Ser 

435 440 445 

CTA TAC ATT GOC GCT CTC TOG CCT CGC TAT ACT CTC TAG CCC GAC TOG 1619 
Leu Tyr He Gly Ala Val Trp Pro Cly Tyr Thr Val Tyr Pro Asp Trp 

450 455 460 

CAT CAT CCT AAG GCC TCC GAT TTC TGG OCT AAT GAG CTG GTC ACC TGG 1667 
His His Pro Lys Ala Ser Asp Phe Trp Ala Asn Glu Leu Val Thr Trp 
465 470 475 480 

TGG AAC AAG CTG CAT TAT GAT GGG CTC TGG TAC GAC ATC GCT GAA CIT 1715 
Trp Asn Lys Leu His Tyr Asp Gly Val Trp Tyr Asp Met Ala Glu Val 

485 490 495 

TCT TCC TTC TCC GTA OGG AOC TGC GGA ACT GCC AAT CTG TCA ATG AAC 1763 
Ser Ser Phe Cys Val Gly Ser Cys Gly Thr Gly Asn Leu Ser Met Asn 

500 505 510 

CCC GCr CAT CCA CCC TTC GCT CTC CCC CGC G^A CCA OGG AAC CTC CTC 1811 
Pro Ala His Pro Pro Fhe Ala Leu Pro Gly Glu Pro Gly Asn Val Val 

515 520 525 

TAT GAT TAT CCA GAC CGC TTT AAC ATC ACC AAT GCT ACG GAA GCA OCC 1859 
Tyr Asp Tyr Pro Glu Gly Phe Asn He Thr Asn Ala Thr Glu Ala Ala 

530 535 540 

TXiA GCA TCC GCT GGG GCG GCA AOC CAA TCC OCA GCC CCA TCA TCC ACA 1907 
Ser Ala Ser Ala Gly Ala Ala Ser Gin Ser Ala Ala Ala Ser Ser Thr 
545 550 555 560 

ACT ACA TCA GCC CCC TAC CTG CGT ACA ACA CCT ACC CCC GGA CTT CCT 1955 
Thr Thr Ser Ala Pro Tyr Leu Arq Thr Thr Pro Thr Pro Gly Val Arq 

565 570 575 

AAT err GAC CAC CCT CCT TAT CTT ATC AAC CAT CTC CAA CCT GGC CAC 2003 
Asn Val Asp His Pro Pro Tyr Val He Asn His Val Gin Pro Gly Kis 

580 585 590 

GAC CTG ACC CTT CAC OCC ATC TCA CCA AAT TCT ACT CAC TCC GAT OCC 2051 
Asp Leu Ser Val His Ala He Ser Pro Asn Ser Thr His Ser Asp Gly 

595 600 605 

CTC CAG GAG TAT GAT CTA CAC ACT CTT TAC OCC CAC CAA GCC ATA AAT 2099 
Val Gin Glu Tyr Asp Val His Ser Leu Tyr Gly His Gin Gly He Asn 

610 615 620 

OCA ACC TAT CAC OGA TTC CTC AAG CTC TGG GAG AAC AAA CGC CCC TTT 2147 
Ala Thr Tyr His Gly Leu Leu Lys Val Trp Glu Asn Lys Arq Pro Phe 



(17) #113^9-9 96 8 

31 32 
625 630 635 640 

ATC ATC CX:A CGC TCT ACA ITT TCC CXX TCT GCG AM TCG GCC OOC CAC 2195 
lie lie Ala Arq Sen Ihr Phe Ser Cly Ser Gly Lys Trp Ala Gly His 

645 650 655 

TOG GGT OCT GAT AAC "ITC TCC AAA TGC OGA TCG ATC TTC TTT TCG ATC 2243 
Trp Gly Gly Asp Asn Fhe Ser Lys Trp Gly Ser Met Phe Phe Ser lie 

660 665 670 

TCG CAG GCC CTC CAC TTC TCC CTC TTT GCC ATC CCT ATC TTT GCT CTTT 2291 
Ser Gin Ala Leu Gin Fhe Ser Leu Phe Cly He Pro Met Phe Gly Val 

675 680 685 

CAC ACC TCT GGT TTC AAT CGA AAC ACG GAT GAG GAG CTA TCC AAC OGA 2339 
Asp Thr Cys Gly Phe Asn Cly Asn Thr Asp Glu Glu Leu Cys Asn Arq 

' 690 695 700 

TGC ATG CAG CTC TCG OCC TTT TTC CCT TTC TAC CGC AAC CAT AAT GTT 2387 
Trp Met Gin Leu Ser Ala Phe Phe Pro Phe Tyr Arq Asn His Asn Val 
705 710 715 720 

CTC TCT GCA ATC CCA C^^ GAG CCC TAT CCG TCG CCG TCC CTC ATC CAT 2435 
Leu Ser Ala He Pro (Tin Glu Pro Tyr Arq Trp Ala Ser Val lie Asp 

725 730 735 

GCC ACG AAG GCC GCA ATG AAC ATT CGA TAC GCT ATT TTC CCC TAC TTT 2483 
Ala Thr Lys Ala Ala Met Asn He Arq Tyr Ala lie Leu Pro Tyr Phe 

740 745 750 

TAC ACC CTG TTC CAT TTG GCC CAC ACC ACT GGA TCT ACC CTC ATC GGC 2531 
Tyr Thr Leu Phe His Leu Ala His Thr Thr Cly Ser Thr Val Met Arq 

755 760 765 

OCA CTT CCG TGC GAG TTC CCG AAT GAC CCC TCC CTA GCT GCT CTC OGC 2579 
Ala Leu Ala Trp Glu Rie Pro Asn Asp Pro Ser Leu Ala Ala Val CHy 

770 775 780 

ACC CAA TTT CTT C7TC OCT CCC TCG CTC ATG CTC ATT CCT CTT CTT CAC 2627 
Thr Gin Phe Leu Val CTly Pro Ser Val Met Val He Pro Val Leu Clu 
785 790 795 800 

CCA CAG CTA GAT ACT CTC CAC GGT CTC TTC CCA CCT CTT GGA CAT OGC 2675 
Pro Gin Val Asp Thr Val Gin Gly Val Phe Pro Cly Val Gly His Gly 

805 810 815 

G^ CrC TCC TAC GAC TCG TAC TCT CAA ACA OCT CTT GAT GCA AAG CCC 2723 
Clu Val Trp Tyr Asp Trp Tyr Ser Gin Thr Ala Val Asp Ala Lys Pro 

820 825 830 

OCT CTC AAC ACA ACA ATC TCA CCC CCA CTC CGC CAC ATT CCG CTT TTC 2771 
Cly Val Asn Thr Thr He Ser Ala Pro Leu Cly His He Pro Val Phe 

835 840 845 

CTT CCT OCT CCT ACC ATT CTC CCC ATC CAC CAC CTT CCC CTC ACC ACT 2819 
Val Arq Cly Cly Ser He Leu Pro Met Gin Clu Val Ala Leu Thr Thr 

850 855 860 

OGC GAC CCT CGC AAG ACC CCC TCC TCT TTC CTC GCC TCC CTG ACC ACT 2867 
Arq Asp Ala Arq Lys Thr Pro Trp Ser Leu Leu Ala Ser Leu Ser Ser 
865 870 875 880 

AAT GCA ACT GCC TCT OCC CAG CTC TAC CTC GAT CAT OGA CAA ACT CTC 2915 
Asn Gly Thr Ala Ser Cly Gin Leu Tyr Leu Asp Asp Cly Clu Ser Val 

885 890 895 

TAC CCC CAC GAT ACC CTT TCT CTC CAC TTC CTC CCC TCT CCC TCC ACT 2963 
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33 34 
Tyr Pro Glu Asp Thr Leu Ser Val Asp Phe Leu Ala Ser Arq Ser Ihr 

900 905 910 

CrC CCA CCC TCT GCG CGG GGT ACT TGG AAG CAC GCC AAT CCA CTA OCC 30n 
Leu Arq Ala Ser Ala Arq Gly Thr Trp Lys Glu Ala Asn Pro Leu Ala 

915 920 925 

AAT GTC ACG CTA CTT OCT CTG ACT GAG AAG CCA TCC TCA CTG ACA CTC 3059 
Asn Val Thr Val Leu Gly Val Thr Glu Lys Pro Ser Ser Val Thr Leu 

930 935 940 

AAT GGC GAG ACG CTC TCC TCC GAC TCT GTG AAG TAT AAC GCC ACC TCA 3107 
Asn Gly Glu Thr Leu Ser Ser Asp Ser Val Lys Tyr Asn Ala Thr Ser 
945 950 955 960 

GAC err CTC CAC CTT OCT GGC TTG CAG AAG CAC ACA GCG GAT GGA OCA ^55 
His Val Leu His Val Cly Gly Leu Gin Lys His Thr Ala Asp Gly Ala 

965 970 975 

TGG GCG AAG GAC TGG CTA CTG AAA TGG TGAAGGAAGC CTAACAGGAT AGOTr 3207 
Trp Ala Lys Asp Trp Val Leu Lys Trp 
980 985 
[0 084 ] iE3^iJS# : 2 *i«(Z>» : 11*11 

ffiJiJcDgS : 720 h^^tizy- : m$m 

i3^l(Dm : *20 ie?*JoaS : Genomic DMA 

sm : 

GCCATCGGAT GCTCCCCTCA TGGCACCACT AGAGATOGCG TGGAAAACCC TCACCOGCAC 60 
ACCCGACXXjG TTTAOGCACC TTGGAATATG AOCTGGGGAA CGATCTATTT OCCACTATTG 120 
ACTCTCCTGA ATGGATCTCT CGAGAAATAC TACCnTTCA GGGCTCAAGC CTCCTCTCGG 180 
GCATTTATCG GGGGATGGAC CAATCAGCCT AGGGATATCA GATGATCCCC AGCATTGCTC 240 
AGGAACGTTT CCAATTTCCG GACACGGAAG TACTCTAACT GCTCCCAAGA ATCAAGACAC 300 
TCTTTTCCOG TCTCCTCCTT TGCTCGGCAG AGATTCATCT CCCATCCTCC GCTTAACCGG 360 
TACTCTTTCG TCACCTTCCA AAAOGCTTGA TCATGCTCTC CCCACTdCCT GCGGCTGAAC 420 
CGACCTCATT GCTGCCTAGG ACCTATACCC TTCAACTAGC CTGACl ICI I CCCCTCTCAT 480 
GCTCGACAGA TTGCAGGCAA TGCGCCTCGG ACCTTTGACG GGGAATGTTT TGCCTTCACG 540 
OCAGCTAGCA CAAATCGATG GGAACOGGAC GGQCCATCAA TTCTGAGGGA TTTCCOCTGC 600 
ACACCTGGTT CCTCAAGACA TATACATCTA GCTACAATTC COCTTCGGAC ACGCCAGAGG 660 
GCTCCCTTTC TTAAAAGAAC AACTACAACA CGCTCCGGAA TCAACTTGGC OGACCACGAC 720 

[0 08 5] mmm^ : 3 mikcowi. : liMS. 

B25ija)fi§ : 840 h;J<ni>- : mm. 

g2^iJ(DM : ^ im<Omm : Genomic DMA 

Em : 

TGAAGGAAGC CTAACAGGAT AGCCTAGACC CACATACTAT CTCTATACAA CTCCGO\ATA 60 
TGAACTGATC AATCCAAACT ACCAGCGAAT CGGATATCAG TAGCATAACG TAATCOCTAA 120 
QCGACTTGCC CGCGCAAGCC ACTTGCCCAC CACACGCCTT TTCAACQCGC CTCAATTTCT 180 
TAGATGATTA AAACATCACC CATACCACCA AAAATACCTA AATCAAAAAA ATCACOCCTT 240 
GAGCAOGAAG GCAGAATCCT ATTAOCTATA TCAQCTATAA AAAAACAAGA AATCAGCACT 300 
TTTAGAAAGG CACCTGAAAT TTTTAATATA CCTATCGCTA CACTACOTA TCCTCTAAAT 360 
OGAGCrrCCT 7TCGAAATGA TACTCCTGCC AATAGTTATA AAATAACTTC TACTGAAGAG 420 
AAATCGCTTA AAAAATAGAT TCTATCACTA GATAAACGTG GAGCACCTCC TCGCCCTCTA 480 
CACCTACGAG AAATAGCCAA TATCCTGCTT TTAAAGCCTA ATACTACCTC CCCCCCTACT 540 
y ACTCTAGAGG AGAAATGGCT ATACAACTTT ACCAAGCCTA CACCTAACCT TAAATTCTGC 600 

TTTGCACCTC GCTACAACTA TCAGCATGCC AAGCTAGAGG ATCCTAAGCT TCTAGCTACT 660 
TACTTTAAGC AGCTAAATAA GGTTATTCAG AACTACGGTA TAGCTTCAAG CGATATATAC 720 
AATTTTAATA AAACGGGGTT TATAATGGQC CTAATAGCTA GVGCCAAACT TCTTACTAGA 780 
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35 36 
TCTAATATCC CAGCGAAACT AI I 1 1 lATTA CAOCTAGAGA ACCGGGAATG OCTTACTCCC 840 
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